A lipopolysaccharide-deficient mutant of Neisseria meningitidis elicits attenuated cytokine release by human macrophages and signals via toll-like receptor (TLR) 2 but not via TLR4/MD2.
Meningococcal disease severity correlates with circulating concentrations of lipopolysaccharide (LPS) and proinflammatory cytokines. Disruption of the lpxA gene of Neisseria meningitidis generated a viable strain that was deficient of detectable LPS. The potency of wild-type N. meningitidis to elicit tumor necrosis factor (TNF)-alpha production by human monocyte-derived macrophages was approximately 10-fold greater than that of the lpxA mutant. Killed wild-type N. meningitidis and its soluble products induced interleukin (IL)-8 and TNF-alpha secretion by transfected HeLa cells expressing Toll-like receptor (TLR) 4/MD2, but the lpxA mutant was inactive via this pathway. In contrast, both strains induced IL-8 promoter activity in TLR2-transfected HeLa cells. These data provide evidence that N. meningitidis contains components other than LPS that can elicit biological responses via pathways that are independent of the TLR4/MD2 receptor system, and TLR2 is one of these alternate pathways. These findings have implications for future therapeutic strategies against meningococcal disease on the basis of the blockade of TLRs and the modulation of LPS activity.